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(54) ULTRASONIC FLOW AND FLOW VELOCITY-MEASURING INSTRUMENT AND 
ULTRASONIC FLOW AND FLOW VELOCITY-MEASURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ultrasonic 
flow and flow velocity measuring instrument capable of 
coping with the case where a secular change in flow field 
is generated by impurity deposit and environmental 
change in the flow field. 

SOLUTION: A sensor A3 transmits a pulsated ultrasonic 
wave to receive an ultrasonic echo from a reflection 
body mixed in the flow field. A velocity distribution meter 
5 inputs a signal transmitted from the sensor A3, and 
processes the input signal to a velocity distribution in a 
measuring line direction. An arithmetic unit 6 integrates 
input data from the velocity distribution meter 5 to 
calculate an average velocity and a flow rate, and saves 
them temporarily in a memory as a reference flow rate. 
A sensor B4 receives the pulsated ultrasonic wave 
transmitted from the sensor A3. A flow meter 7 analyzes 
a reception signal from the sensor B4 to find a 
propagation time difference, and calculates an average 
velocity and a flow rate. A calibration device 8 calculates 

a calibration coefficient using the flow rate input from the flowmeter 7 based on the reference 
flow rate from the arithmatic unit 6. A display 9 calculates an accurate average velocity and an 
accurate flow rate based on the propagation time difference using the calibration coefficient, 
and displays them. 
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(54) ULTRASONIC FLOWMETER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-accuracy 
ultrasonic flowmeter in which the point of time of a 
reception in a reception-side transducer can be decided 
with high accuracy by reducing the influence of the 
component of ultrasonic waves which are not passed 
through a shortest propagation route between a 
transmitting transducer and the receiving transducer. 
SOLUTION: In an ultrasonic flowmeter, ultrasonic waves 
which are generated by a transducer T1 and a 
transducer T2 are radiated into a fluid which flows inside 
a conduit, the ultrasonic waves are recieved, and the 
flow velocity or the flow rate of the fluid is measured on 
the basis of the time required for their propagation, the 
amount of a frequency shift or the like. Then, in the 
ultrasonic flowmeter, an uneven part is formed in at 
least one point on the inner wall surface of the conduit 
in a part in which the ultrasonic waves are propagated. 
Regarding the component of the ultrasonic waves which 
are propagated so as to be deviated from a shortest 

propagation route, the point of time of their arrival to the reception-side transducer is delayed 
due to an increase in the number of times of their reflection on the inner wall surface. 
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